Development and characterization of nanostructured mists with potential for actively targeting poorly water-soluble compounds into the lungs.
To formulate nanoemulsions (NE) with potential for delivering poorly water-soluble drugs to the lungs. A self nanoemulsifying composition consisting of cremophor RH 40, PEG 400 and labrafil M 2125 CS was selected after screening potential excipients. The solubility of carbamazepine, a poorly water-soluble drug, was tested in the formulation components. Oil-in-water (o/w) NEs were characterized using dynamic light scattering, electrophoretic light scattering, transmission electron microscopy (TEM) and differential scanning calorimetry. NEs were nebulized into a mist using a commercial nebulizer and characterized using laser diffraction and TEM. An aseptic method was developed for preparing sterile NEs. Biocompatibility of the formulation was evaluated on NIH3T3 cells using MTT assay. In vitro permeability of the formulation was tested in zebra fish eggs, HeLa cells, and porcine lung tissue. NEs had neutrally charged droplets of less than 20 nm size. Nebulized NEs demonstrated an o/w nanostructure. The mist droplets were of size less than 5 μm. Sterility testing and cytotoxicity results validated that the NE was biocompatible and sterile. In vitro tests indicated oil nanodroplets penetrating intracellularly through biological membranes. The nanoemulsion mist has the potential for use as a pulmonary delivery system for poorly water-soluble drugs.